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C«*^K1 /£^^x|8lHl9T;i(=J:-5 (0 0 2) M<ObB 
raiH (d 0 0 2) A<0. 3 3 7 nm^iS. iaa^-9--fX 

(Lc) A<9 0nmJ«li. T^U tf— 
>X^^ i-MZtSifi 1 5 8 O cm-10!>e— ^7 3fiail=Jt 
•f 5 1 3 6 O cm-lrotf— 5'SSikT*-5RfiA<0. 2 

oja±, A>-o^-v:/?iaA<o. 7 5 g/cm3ia±-efc 
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im^mmAi a^nxm^vrmzi:^ coo 2) S0>s 
raPH (d 00 2) *<o. 3 3 7 nmisa, iBa?-y--f X 

(Lc) 3!l<9 0 nmlil±, T ^> 1^—^—^^ 

>X'<^7 h;nzfc(ts 1 5 8 0 cm-ia>bf— J'^JSi-i* 

■rS 1 3 6 0 cm-l©e— j7aSlt-C&4RfflA<0. 2 
Oia±» A^o4r«,::fffiJSA<0. 7 5 g/cm3jjl±-ea5 

[IS*35 3 1 BET ttSBWA^ 1 8 m2/ g 5fe 5^7? 

mo 

;H=telt-5 1 5 8 0 cm-1roe— ^7(Oi|ifiS*SA<2 O cm 

Ca*S8] SfrE5S«A^ L i C I 04, L i P 
L i BF4, Li CF3SO3, L i N (CF3SO2) 2< 
L i N (CF3CF2SO2) 2. L i N (CF3SO2) 

(C4F9SO2) s L i C (CF3SO2) 3t>^'i>Ui>UiC 

fea^^ti* 1 ]a±<o<b^«B-eifc«»««7i=8B«(»lf 

[0001] 
[0002] 



[0 0 0 3] 8tm^^m^^mLtztmmf»j&-^n7«i 
*-r±rti*=h.fc, «t^T^sa<bJea> 

<0«Jfe«»-&Ci:*<-e#*. $e)l=<K§B¥4-1 7 1 6 

7 7#'i^ffiic3^$*t-5<):a<i. nLBmj&^^-t^mms 

!|«!l^fflt^-i>c:^:t«S^$^^•c^^4. iBSttA<iS 

+1-5) tSBf (^R^aeeaA<*#t^) *«**+3ii-. s. 

[00 0 4] (m$&&l/:iltfi$^t;«Si^lgM 

tgXSI=J:y. fi«a}«l«ejSli:ie]±L. 

fc y <Dx:f.;i,4=-ffiSl*SICia]±-rSo 

[0 0 0 5] L*^L'5^A<e,. iBiKStt-efey. xjiswi- 
tEttUfc^roii, a«!eSiffl®A<-:»fSll=a)iREg-r.5 

i: -eil<aiaai4ll«a tu^:Ltiz^iliLxi^^t^^ 
•:/i>ffl<o»a»A<'><t < . y ^-^A-f ;j->(»aiAyi=ii 
ii<+mzm9kt*tfjii^tzib, yf^'i7A'r:*->roi&»A<J!S 
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[0 0 0 6] «tt©IIHB)ltt^*. WatL-Cfifc 

y, a«j^*-ero-r:i■><7)^^!l3t(l*^:L^5JS■e«L<=F 
[00071 'J^'i'A'i';l->(7>tbAy-r-5ieSx 

tiii y f^oi^-f :i->A<)ia^icm A y -e # 

ffi-Cii-Sfcifi, y^'t7XK'f;J-><nj»»ll*Jt«MeB6-Cfc 
y. !SiiS3£i^«f=tl^lit;qr«l>^««lfll)&i: L;&>L 

[0 0 0 8] cti,t>oRgja(rsiiL> i^TKS^iai-?}?* 

-MjII*. 1$SB^8- 1 8 0 8 7 3^4iai=l*: «n 

1 0^'^fflicii. C*ii:(4a»l=J:y«|>*tt/j:iia^A<»* 
[0 0 0 9] 

[fei^A<<ed(L<):7^-r-&pjs] sg^si&i^ii, Ki^m 

•r««(4l^*/•£S«t*4^-S^=So•cl.^^^l^o ZOtzih. 

^iri:itimmtLtzo -rut)*,. 



iLfc. 
[0 0 10] 

— 9-yuBA<3SHTtx« ('<—• 9-yuffiic^?7^^^*'»fy(ft 
y Lig^ox ufcJK^) c t ic * y 

ctT?. y^'t;A-f:*-i/(DaAy-e#*a5»©«*«i*i 

*e.i-i4iiia!ia^j&tt)!i<j:ya^tti;ja<^si4*< 

5jf*3*.x<y-:?®»(Dg|:?rM'Ei:SS$B4f)SCi:T?. S@ 

[0 0 1 1] *96l80>flffiffl«fef!l*t«4l4, C(Z)<fc7«ffil 

lHl»f;il-<fc-5 (0 0 2) H(0®raPi (d0 0 2) A<0. 
337 nm5l£5S. (Lc) A«9 0nmJU 

15 8 O cm-l<Dlf— ^73fiSlcSt*-i'S 1 3 6 O cm-1© 
e— i7^Jtifc-efe-5RflIA«0. 2 0B1±, *^o^-y:f|5 
gA<0. 7 5 g/cm3iil±-C'a5-6wi:$#ai:-r-54. 
oa-ca^y, »Xf=:*:S6MI±. i: LT. i 

«s*ffli.^«)Ct*#fSi:^«tfl5T?fcy, «=i=y^ 

[0 0 12] 
[00 13] 

0 2) ffiOffiraPH (d0 0 2) tiUXS^Sk^f-^^ X (L 

c) , A^oT^ud^v-f ;l-vu— tf— ^T^X'"?^ h;K= 

tel+S 1 5 8 0 cm-1<©bf— i7^aic3^-rS 1 3 6 0 c 

a)«Sffll-i&4wi:$i^ai:LTL>-5, ■r'5f*5*.*fBM© 
««ffli!ttj|i^m. I£AX»EI^9^I=J:.& (0 0 2) B 
OiSraPB (d O O 2) A<0. 33 7 nm^iS-e&y, SB 
a^'-y-fX (Lc) A<9 O nmJa±T?fci., *;« 
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h;u(z*>i+s 1 5 8 0 cm-^<D\f-<?m&\zm' 
^ 1 3 6 0 cm-ia>e— i7?iaj±t?aE>'SRfii*^o. 20 

iU±. $?*L<fi0. 2 3ia±. ♦$fZ$?* L<liO. 2 
<D±fBI±0. 9JaT-ea5)*tlici:<. ff*L<ttO. 71U 
^i*y:^aBS;!)<o. 7 5 g/'cm3ia±T? 

fc^C^^i^ffiit L. >?^L<liO. SOg/^cmSjU 

±-e*y. *fc±BBii»* L < li 1 . 4 0g/cm3ja 

T. J:y»*L<(*1. 20g/cm3-efc^o 

[0 0 14] /£ftx«aiii5T,*iCcfc«> (0 0 2) momwi 

m (d0 0 2) j3,*:tfjBa^-9--YX (Lc) It. a«« 
#4/^;Ui7(7>eStt*«f liT^fcU. (0 0 2) ©(Dffiral 
m (d 0 0 2) (7)fl|;b</Jx$lN(5<!:\ ^/c. 3eS^-t^>rX 

— ^Vl/X'^^ h;Kcfc(t^ 1 5 8 0 cm-1(De— 

fi(c«r^i 3 60 cm-ia>tf— ^3aSJtt?fc^R®(i 

COO 1 5] "r>st>*>**fl-3fc*jtxr. ffi^xsmfira 
(0 0 2) mommm (doo2) ;b<o. 337 

nm*JS. Sa^-9--<X (Lc) ;b<9 O nmia±-efc 

y. /)xo7';u=f>-r^>u— tf— ^-^v;^^^ h/uicfc 

r+4 1 5 8 0 cm-1<Dfcf— ^aijg|r:?l*Tj"4 1 3 6 0cm 

-ioe-^ajsit-cfc^R{tA<o. 2 0ja±-efc^aa 

ffiJS;!)<0. 7 5 g/cm3ui±r'&^mffiffia**t#4<h 

[0 0 16] *^ffl»^c^5t^r ^^-j^mmi t\ts 1 

000|Hl^r«>3^Lfc»CD«SSS«l*Lrfcy. JMTCD 

[0 0 17] t»i*«l^<7>?ta«3Sli. »T(7):*:#S, fl^ 

5t : 

[a 2] p — Pn=A - exp (-k • n) 
S»-Cfc*o *MaB r^-y^fffiJSj \t. 20c 

m3-tr;u^(Di o 0 ois]^ »y ::^^alS^<D;^)^*ffiJS (p 
1000) *«S<D*>$ffiSpi:H3SLfcta>-Cfe*o 



[0 0 18] :*:«B^(D«ffifflSt^«)|BHi. Z:Kt,<D^fe* 

y-efcSo *^B^<DBffiffl8s**t«(i. ^i$ias7!)<2- 

5 0//m(D|8fflrt36^W5ST?fcy. 4 3 5 ma)|6Hrt 
•C*«>a)*<»*L<. 5-2 7jUm<7)iSHF«3-efcSCi: 
3b<J:y»*L<. 7- 1 9iUma>S5Hl?fe4C035<*f)lC 

■To 

[0 0 19] *^0^a5S«lfflig*«m. BETlta® 
a)&<1 8m2/g*3i, SfCtil 5m2/gJilT. i^ir|± 

1 3m2/giaT-e&*Ci:3&<»*Lt^o T;U=f 
>-<;J->U— tf— hyUlCfclt^ 1 5 8 0c 
m-1<7)e— ^(D*fi|i|ig;b<2 O c m-1 isl±T?fc^ C <t 
*L<. ±IS1*2 7 cm-llUT-efc'5C«h;&<$?*L<. 

2 1 -2 6 cm-1^^|#^ca«Lrffll^^Ci:/»<T?*^o 

$^=>(c, *fg^<7)affiffljg5^*rj|sKiKa5SA<2. 21 g 

/cm3jilJi-efc'SCi:;&<»*L<. 2. 22g/'cm3 
ia±-efc'&CtA<c*:y»*L<. 1#IC2. 24g/cm 
3ia±-C?fc>S C<t Ll^o 
[0 0 20] *«M(Daffiffl8tig*r*4(i. 
i±fc»^fi(De^^* c c D * > 5 Sffi t^r 1 ffi-foSK 

^i^RJ^S (l4^^®8l«^P3cDSHS*»^<h Sfi 

=i7t?zi LT:l^'5>^5<^:/^*l^ffllc^^:^) ;!)<0. 9 4 0Ja± 
li, 7';u=f>u— tf— ^^^^^'^'J^ h;ufzteit-5 1 3 6 

O cm-l(D#ifi(Dtf— 'i7®a (1 26 0^-1 460cm 
-1(Da»fiE) fC?*-r^ 1 5 8 O cm-l0<^5ft<7>e-^® 
» (1 48 0-1 6 8 O cm-1(Da»fil) OffiWJfCfc 
^Gfii;b^ $?^L<(*3. 0*31, c*:y$?*L<li2. 
5*3i-efcy. TK^*^^^::»J[Eli^^t^;!l< 1 . OJa±"efe 

[002 1] ^mmw&mm.m^wz\t. ^gsic^a 

[0 0 2 2] :^^6<)x:^.;u^-fflll*Ai7l^^*<h/d:^ 
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Af>0t*flt»3R14, (d0 0 2) *<0. 3 40 nm 

sua. «S^-9--fX (Lc) A<3 0nm6l±, Jlffiffi*< 
2. 2 5 g/cm3Jy±T?fe4^,OA<»*LL^, tf-et 
SrSPH (d 0 O 2) A<0. 3 3 8 nm5f^^-Cfe^t03;!)< 
<fcy»*L<. O. 3 3 7 nm*ja-C?fc-St(DA<$t>l= 
»*LL^. ea^-y-fX (Lo) tt9 0nmiU± 

T?fcS*(Z>7!»<*y»* L<, 1 O O nmjyit?fe-5t<0 

2 0x/mJaJ:-CSE)St(©A<$e>l-»*L<» 2 5jUmiy 

■Otxr(4. 1 mmJaTT?fc-5t(0AW*L< . 500 U 
mI*lTT?fc-5t,a)A<*y»*L<, 2 5 0//mJSlTT?& 
*t,©A<*e>(3jff*L<. 2 00tfmJ9lT-e&-5t.<D*< 

* e>i=j:yw*LL^. 

[0 0 2 3] MffiSt»3lS-\^i9i3Rat»3^l4. 

[0 0 2 4] :^^fl<jx*;i.4^-«vasSnK.S*fSii:'S« 

t>t*)S4^-v>>i^^5 7r'r K. -SI5cOBII^-(tJS©Aia 

[0 0 2 5] ^j!S«»(±. ■t©tttt(=<fcoT, HlK-ttll 

19 (Flake Glaphite). »V(.mi& (Crystal I ine (Vein) G 
laphite). ±i8ll$&(Aniorphousu Glaphite) f^^i'iS^ti. 

* ( rt»lffi«::/D-trX8Etfi*fi!cJ ( (») MII8t«f-li> 

88104 9 ^fBff) j3J:tf THANDBOOK 

OF CARBON, GRAPHITE. DIAMOND AND FULLERENESj (Noye 
s PublicationsfE^T) 0m) . llffi1bSl4, il«(ll«)A< 
ioo%-c»t?5<, ^*llCj3eL^-e«>VttlR«*<9 9. 

9%i?ie5UA<, ±««sei*2 8%i:^SL^, s^^mie-efc 



[00 2 6] Aiiiiiai*, lfK^btt»fflstTl=^^t^-c5 

a3-^^X*fctt5Stfcf«yf^3— '^7;^.$ 1 5 0 0~3 0 
OOt, fc*lM4-5-*tJsl±a)fflffi1?ftI«»f ■5wt(rj:o 

J: t/SftfiiS* ff t> fc^lzSElRlJb^oSSSUb^ 
§«**-rtfl>t:aE>*i.li. t>-r*i.«>Aigai»t.lll4i: L 

[0 0 2 7] c*^,e,(Dig^*«#4(r^t^■r4*!¥:Mx;^;^:^f 

^T•5. r«iaau»(ospjsttgitj tit. 9&m^(o^i^m 
[O0 2 8] *s6BBroa«ffl«gsft«<4s$iiji-r.sfctoi= 

fT5*^Mx*;i,its-flia-CI*. jiaSff!f«<D3FiSlttait 
A<1 JaTl::/d:-5J:3l-f -So c*tlz3^LT, jtift-r-Si: 

aSiiaLfct»3ia»:i*. g*SMi=/sjK-r-sise-e«& 

<'t^t^. 

[0 0 2 9] *^ft«jx:j!.;u^-ffliai4, m^n^comm 
iwa©¥i«)eaikA< 1 KIT t -5 * 3 icn^-y-f 

;B^. i&ti. aaScfl. ^0>tit'7-SStj-lc,'S 
ffl-e#4X^M*iaa<^©*T?l4. :»J!g&Mx4'>/ui|f-jtt 

[0 0 3 0] t»fiti:l*, <^mizt>^tD^X. ■E-<0:*:#* 

. »jy<k«* (»BfA) a>4-3i=*ffl**i 

}iS■l^-cL^<«:a^»»t, !tt^«s$SlJylstoTt.^<a 
®|»»<D-or=:^»jS*i^, «:«t»»i*. Effi 

[003 1] i»»i4. mmtjiin\:^efitjis.a;x>wmm^ 

*3IA-r*fctolCfiSfAMf,T?aE»^. *f*Wl=(4, 
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15 1 AjMubn^mmmmo^i^-y r j: 

[0 0 3 2] *^6<ix*yi,^-fflia$iT3^ai±, ±E 

ffi <-J iS Li|fi?-I=#% •&S8«<«^-C ^ C ^ A<«Q & 
iB5j$lHllE-r-5Ci:lcJ:or. rtgBlc»A**ifcKJI5*t« 

[0 0 3 3] C<0J:5'te»*Lt^SIS<0-Cfl^ LT, 

J»^I4. Ili£-r-5a— 4»— <73SjSlS*3 0~ 1 O Om/ 
»l-^*<OA<»* L < . 4 0- 1 O Om/i*(C-r-5<DA< 
J:y»*L<. 5 0-1 0 0m/fJ>l=-r-5<»*<*e)l=» 

■etRrfli-c-$.-5A^ 3o«>ia±3saMS«si*fci*i«s 

[0 0 3 4] Jl!|4i:^«,i^SSSI»5SroS®jSA<2. 2 5 

^fT5Ci:A<»*Lt^. !!ftffliai42 0 0 0°CJa-h-efT3 
a>A<»*U<, 2 5 00''CJJl±-eft5<OA<J:y»*L 
<, 2 8 OOtJa-h■CfT50!>A<*6l=»*LL^, CKDJ: 

(oati A y T? #sffiA<i§AQ-r c 1 1 y »S3iEffiJSi=fc 

[0 0 3 5] iia?-a>i$si$^j:i;ii'7-ssa>li^. -rnc 
t>*.iBS<Dx-yv?ffiSffijioigsi:Lr. mnxm^B^r 

^{Z^i (0 0 2) SO^SiaH! (d0 0 2) . USS'T-t^ 

-rx (Lc) , fcj:t;7;wd^>'f y»— ^"^vx 
'<^7 i»iu=*5(-fs 1 5 8 o cm-ioje— ^5iaiz**-r4 

1 3 6 O cm-1(Dtf— 'i7 3tSifea5»'SRffl[$fflt^«Ci: 
A<T'#4. -«l=iK3R«i|4li (0 0 2) S<7>aiHNS (d 
0 0 2) <DffiA</h*<, teS^-y-'fX (Lc) A<*#L^ 

«H«l^±«:j!»<l5ISI^«'SiBSitt!!li:'SoTL^S. Zti 



icStL, *«iS<D«ffifflatlR*f!|^l4 (0 0 2) ffiOSra 
m (d0O2) <DfiaAM^$<, iBS^-y-'l'X (Lc) A< 

ooAia*-e) <DiSSl±i*si*iTfcy. x 

fc. C:<7>*^Mx:l5.;U4f-«i31tttt-?rC5lLi«>.SjiAL. 

c: *t f> ro«i^<© ^Efitt ^ IS] ± -a- s c t A<T- # . 

[0 0 3 6] t»tt:3tt^©3tai±*i9toSfcttl-l4, !|a^ 
ttt^©ra(=T?*-5ffil»lcAyji€;Ci:A<T?#«, J:y 

/^*'^illa^$3ta■ri.iaL^ci:A<»le)*lTL^*o 

t»»-r -5 c i: 1= J: y m=f-m^f}< .t y ^SJKI:: o -c L * 
[0 0 3 7] m^i&iFmo^o—Di&'j' (.msm 
if, 3Eaji«)ffiiaifl>iS«>-5iij^i*«Tf «, -r**?*.. 

-C^y. :«:%Q|-eBtyat>4l'&ffi91!>ra}i)t^Sft■&l^l4 

[0 0 3 8] -f&miz. ffi=K<D^StSfc 
JB^b-r-5«lSll=fc-S. Ctltt, i»»i=j:ye^A<j:y^ 

-6. Ml=r4«ft^affil=, J:y«*ffl'&5FS»tt^A<&'5a 

tft*gA</h * < <E o r t !fe«tta)«'>i±'><j < y , a 

[0 0 3 9] *#eii8#C»«)«gt-ei*. KaB«AM5(S«IL 

3*ttl=ifi-:5(t4Ci:A<a®-efeS<. iK^J^tt 
A<«{tt(rifi^l+(S. t»«:o>?£attt, [^^lc:^#<|SiJ: 
■^•S. *«W-e(4, Jil-h(©Sfi&l::«fcy. «»<bJt(0»® 

■ftattA<fiiamr(=lt'<±^LrL^i>^i^^4, fflL^fcSBS 
* y , iH^A<3*«<b L fees t #x. * c t *<T- ^ 
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-5= 3^:fe^<D:^jiici3tNriias*:*:#<«TiFi* 

a*«, -«6«n»i*-c»f,*t4i^affiotis<©0f*«i^<© 
[0 0 4 0] *iEisi=fctN-cii. *^Mx4.;u4=-«ia 

>X'<^ K;Hrfc(t-S 1 5 8 0 cm-1(Dlf— •^^JSl-*f 
■r-5 1 3 6 O om-1(0tf— ^SSJtT?S>-SR<I*<0. O 
1~0. 2 5-e. l£ftX^|Hl#rJ±lcJ:4 (0 0 2) a<D 
ffiiaffii (d0 0 2) A<0. 3 37nm5|63S, i^&^V'f 
X (Lc) A<9 0nm]Jl±-p&-Sll*4IIHaai»^$. 

u— y— 7Nr>;^/<<7 t-;u=*>i+4 i 5 a o cm-l©tf 
-'95iJS(=:»-r-S 1 3 6 0 cm-1a>e-'7!iJSifC'fc4 
RfiiA<«131M<Dlliatt*roRfflC01 . 5fSlil±, *f*L 
<l±2ftJJl±. JtfE(±!^l=KS*tLJtf^^A^ a«l Ofif 
JUT. »*L<l±7fi&KlT*<»fflT?#l£ftXliIsl*ra(c 
J;* (0 0 2) aroSrslH (d002)A<0. 337n 
m^m. SS^-9--l'X (Lc) A<9 O nmlil±-e&y. 

L004 1] a«fflaii«itga3ft^ii^ 

[00 4 2] ^4§-ei^jRib$iiifr$-t^««4i^b««ii^L 

eaij8E<b;fti?<Deej?smKa. Tx:7r;uir>^oit!?!E 
^asis. Ma. :^7■y•^£t•a>f»^^•»^lcll*■^-«:^7 

«iae-v^?f$ffli.N«ci:A<-c#4. *t.i=/-K'jtt^be 

7xy— ;u;|^;i/AT;u-rt K«Bi. 3. 5-5?>^;u-7 
T-tr:*-75^UV, 7=*v^7H/, TVh^-b^^jt* 



aUb^!^. ^;l-:7x><ii:-<7)-(':l-';7aib^!^/j:^a>ifelH 
[0 0 4 3] Hffl-eSSS^b^iiff^ii-^^ttUb^ 

Jli. 7Ky7xr:U>?p©5?SlJ|JR7KVT-. 
T^l/n— ;Hit8i, ^x/wu-^^^UAryUT^t K8t8is 
■i 5 Kfflgitf!»Sl<b1t»8i-V>:7;u:7 'jyi/T;ua-;KDJ: 
5'S:»ffl<be«BilS«'Sif«^lf«Ci:A«-C#*. * 

tz. ^*ic.a)*«^b^!t^$!£5-si=(Bi:T. asjsaE^a 
f?L-cjs<i?#«?-ri.ci:i=j:y. »3S3e^©a®i=«5i 

[0 0 4 4] (mixig) mmmstntttnt mmit-^nh 

!£>SI-re:CTjS«SEti:t(ca/?<75ipIg<D;l^«-lf>;1 

mzjim) (!e:'Sic«;i:-c3isE-r-i)Xii) 

uamL. jg^«*[»*Lfc*ra1e^a^^§■5xgo 
(msxg) m^-M-k^jL{t<p^^ni. m.^is:!(.. ^ 

i±I^M<b1±S!HaT-e5 0o~3 0oot;i=jiaj»L. 
3R^b4^S$4§-S>xS. 

(ss4xg) (i>»=(Bi:Tiejfi-r*xa) 
friedtiR^b«s]i$t»{^. 5^fR«is«^t»i4:A)x-r 

•5XS. 

[0 0 4 5] m-xsro?i^ici8L-ci*, jSj«$ffifflU 

-r4*a^b^!ia*?s»-ri.A^xi*«5Si&fiT-r-6»'S5S 

f> 3 O 0°CKIT. Sf * L < limSAN e, 2 O O 
"CJUT. J: y L < li^SA^ t, 1 O 0''CJaTA<fflt'>e> 

s-xal-fct^■c. *aib-&«ji:aaffletig*rii4 
is^t^zt\z^-ox, itmmmmvtmoBmi&^<f> 
affii=*»<b^!fa*<rf9s-i+sz<!:*<-r#So m2xa 

a>*U»Sffi(±, O O'CJUi. »*L<I±400°C 

ju±. si=»*L<i*5oo"teja±-efcy. ±i8i*!|#i= 

KS**t<Jt^A<3 O O O-CJilT. *f*L<l±2 8 0 0''C 
WT. *C>tC»*L<l±. 2 500'^IUT. 4#(C»*L 
<tt1 5 O 0"CJaTTf S2X8l**K-r*wi:t, 

ia«i*»2xasfioT4'(H«s!i$»fc 

[ 0 O 4 6 ] m 3 xa<Dj!ial6«!l31-C'(t. i^SMlgSS^ 
;!)<997fe-&. •e-«>TIS;£fi^l4««l1bd«sa>aS^lftJB 
S(=<l:oTS^P'U*A<, a:^i*5 0o'cja±. 
<l47 0 0''CJUJi, MlC»*L<li9 0 0°C]a±T?fe 



(8) 
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•6. ±ISjgSl*ji» 3 0 0 O'CJSIT. L < l± 2 8 0 
O-^JslT. SlZ»*L<l±2 5 0 0°ClilT. »IC»*L 

<i*i 5 0 o-ciaT-eft-s. ssiSfi. j^aias, im 

3XS0>fliriT5Ctt-e#-6L, «3Xg<7>fI^il* 
VfTO=.tt-C^^. Cl*ic>(Dxei=fflU-6SJC«l*lil 

[0 0 4 7] :«:%^(OSSffi«ii4«i)gj9tiR^ir4l-bMti> 

5) liillSO. 1 ~5 0S«%. »*L<liO. 5~2 

L<l±2~1 oa»%i:'{i:'6J:7l=HS-r*. * 

2~70/im, »*L<f±4~4 Olim. J:y»*L< 
l±5~35//m, *€>|C»*L<(*7~3 0^m-T?fc 
-6. BETa*fflt^r;llSLfcJtaffiWI*fi^jll^O. 1 
~ 1 O m2/ g , L < (* 1 ~ 1 O m2/ g . Md*? * 
L<li1~7m2/g, )^IC»*L<li1 ~4m2/g-e 

ih>iz^ :tixm<om&m«mmmBimttn(t. c 
[0 0 4 8] *^i3a)mffifflisBfliifiet*«ii4i±, »s 

5 14 5 cm-lc07';i'^>Y:t->U— f— 3t*fflt^fc5 
'<^7 hy^^^•«f(Cfct^•C. 1 580~1 620cm 
-1©l5HI=S4t4e— i7P A (e— ^7^JSIA) irSJf 

Si 350~1 370 cm-1(0i!H(C^4X'Stf— P B 

(e-^7^jt IB) (Ojt r I B/ 1 Aj ■efce>*5$*i-5 

Ra*<, »*L<(iO. 1~0. 7, *6»=»*L<tt 
0. 20~0. 7, !^|c5f*L<(±0. 25~0. 61? 
fc-5o *fc, ^-y^SSliO. 70~1. 40g/cm 
3. »*L<f40. 75~1. 40g/cm3, ^F&(=» 
*L<l±0. 8 5~1. 4 O g/cm3<3!>I5HIC$lJ|BI-r 

cD»ttA<* e>(=*.^*aiA-r s^»A<s*i-5 c 1 1 & 

[0 0 4 9] 



J: y Effifcf « C i: (C J: o Ta«a>?C«ffi« S ISIJ: * 
[O0 5 0] affiMjtirfflffl-r4:=i:7b<-e#-S«g«S'Ji: 

• x^u> • :/^i;x> . >^ 

**^*a«j«<DSftRriittx7x 

ir^'j=f--j'7 ^ . 2-7Ky:?''>-:^x>. x^uv-i^K 

2-12) *a^<*«?<©tlt»«SS«iS»^, /-K'/7-y<b 

e-y-r>, ^'vibf-yT^v ■ 'N^-9-57ppz^pt'u 

7;U:i-PXf^U> • x^uv^tS^»:9f©7-y*»S«- 

[005 1] -f^J-veJUttS^t-'SSl^^iiL-CI*, ;K 
y x^U>:f*i/ h\ ;K'J ^P eL/V:*-**> KSPOtKU 
x-^;i,jglB^^ft^«!l, 7Kyx-7^;Mb^!|^©IB:fiH* 
iSa-^-, ;t<yxe^p;ut Ky>, ;)«y:7:i-;^7?T4f 

?i?y->p4=^-y->, ^y tf-;nfpy K>. ;Kye- 
Ut'^*— 71?:?— Tpyr^^y p- hy;Hfros»^ 
fc^l&ic, y^^t^Ats, ^fciiyf^-^A^iftt-r-ST 
;i'*y*B«*«^*-&fcm, fc-5LM4::*ii=aM:/a 
SKx^uv, r-:?9^P5^? h>»©!Bi.x8l 
a^sw-rs*a<b^!fe<tii0itt*-;n=^- nsfiites 

fl>^«l<b^«!l*E^LfcS$ffll.^'SCi:A<-c-^«. CO) 

»asi±. »*L<i*i o-Ss/cmjai, *y»*u 

< l± 1 0-3 s / c mia±.-C&-S. 
[0052] ««^i9!%«t4$^/::»«a^«lBMiS;^« 
««<!:lK««li:a);l^}^sC<t LT. *a<DJKaS* t -5 C 



mmo. 1 ~3 OfiJ|%l=-r'S(OA<»*L< , O. 5 

[0 0 5 3] ^n^<7>mmm0tmttn^fzitmmmam 

« * 5 C 1 1- * o TEEaS $ *tfc«a±(DJS!felSISa)ffi 
a (KITaffiffiai:P¥.5;) $0. S-l. 7g/c 
m3, »SL<l*0. 7~1. 6g/cm3. 
L<(±0. 7-1. 5 5 g/cm3i:-r-5Ci:l=J:yS 

[0054] -agmas 

-r K^iEsai;*-/-tt*-h^isaES±«:i:-r4^tim 

[0 0 5 5] *«B«rolf7K^-jR«jl!J^««-r 

)\^m\M. y^'!7Av>:tf>»<b«5if©y^';7Aai^* 

7-y<bJlllfB??<»ft«fl*t«*f<Dy5'"t;A*»ia 
14. L i F e 02. L i C o 02, L i N i 02. L i M 



4#ia 2000-340232 

S2. FeS2» Nb3S4» M03S4. CoS2» V 
205. P205» C r 03. V3O3. Te02, G « 02tf 

±8Eosarosiii*ati^«<D:&^izj:ysijg-ri) 
[0 0 5 6] :tiftf!R-cmi^iiEmm9»izit. m»mt> 

I*, Ilia. IVa. yam (3B. 4B. 5 Bfll) izHf* 

*)i5fcj:u:c*i.e.fl)^^se>i*-r^ctA<T?#€., 

WI-14, Al. Tl. 2r. Hf. Nb. T atS^lfZ. 

<fieffl-r-i)C:i:A<T?#-l)« ItlcA I fc J: t;-5- 0)^*1411 
»■e&4ft:tox:^;^^-a^JSA<^S< XM* LL^. 

[o o 5 7 ] *f6Mroif*ig-*«ji6i=teffl-t*a«j« 

tLri4. 3f7KIS?gSai-iSa *JS<8Lfct<D 

•^!>4«k7'>^-'^7A^a^E4:•^fflt^«C^:A<-^f#«. «{* 
fi(l(=l4. L i C I 04. L i P F6. L I B F4. L i C 

F3SO3. L i N (CF3SO2) 2. I- i N (CF3CF 
2SO2) 2. I- i N (CF3SO2) (C4F9SO2) , L 
I C (CF3SO2) 3*^?>'S-5»A^'5>a*?**»'4U9l-t 

[0 0 5 8] 4mm;smtLxit. x^U'>*-;H:r>- 

a^y^P Kr/'Jf <S:roattx;?.7^;Kb^!|ej ; 1 . 2-i?^ h 

=lFvX^>lfa)fflttX— ; 'i7^':7>X— 2- 

>^;U-r t KP7^>. 1. 2-yy^il.T h.^ t 
y^ay^l^^ 1, 3 -i;;J-+v^>. -r t Kp:?^ 
^SfODiSttx— ; i^x^yp*— hs x^;uy 

7t^:^- K't£i:*fflLN^Ci:A<T7*-5o jSmfc*i;jSj«l4 

[0 0 5 9] *f6W©lf*^-jRajtel=ffiffl-r-5-lr/<L' 
-a»-0*tH-^»«l4it#lc»IE*tuEi:t^. -b/^U— > — 
l4iEa<!:mffiA<1«!iaWI=HIML'&L^J: 5 1::«-I8tf * to 

WICI4. tKux^uv. TKy :^ahru>iia>7t<y;J-L/-7 

[0 0 6 0] tmik'm.mm. ft«fc<fci/jEa$'>^f< t 



(10) 
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t^D«i:^tl=)f)^Ltf>T«j^!!l=-#--5C4:A<■e#S. S 
[006 1] 



[0 0 6 2] (^mm 1) a 1 izamtsmmmmom 
i6mnimMznwiiHi>9iimikif^t:mmr^=.tiz^ 

[O O 6 3] 

[S1 ] 















n ^ m 


m m 44 m <D m It 
















(») 




d002 
(n.) 


BET 




Lc 
<n-) 


MA 

(O/CH*) 




7ry1580 








ttfi 




mm 




^mmm 


M 


Rtt 


(<»■') 


Qfit 


1 


A 


1009 


A 


60 


3 


16.6 


0.336 


.10.0 


0.83 


>100 


2.26 


0.29 


22.6 


0.944 




2 


A 


100 g 


a 


60 


5 


9.9 


0.336 


11.1 


0.8S 


>100 


2.23 


0.29 


24.0 






3 (:«^««) 


A 


100 g 


a 


80 


3 


U.S 


0.336 


12.0 


0.78 


>100 


2.26 


0.29 


23.0 








A 


100 g 


a 


100 


5 


5.0 


0.336 


17.6 


0.82 


>100 


2.22 


0.45 


23.3 


0.971 






B 


100 g 


a 


60 


3 


15.4 


0.336 


7.4 


0.91 


>100 


2.27 


0.30 


21.9 








B 


100 g 


a 


100 


5 


6.4 


0.336 


15.0 


0.77 


>100 


2.27 


0.44 


24.0 


0.943 






0 


SOOg 


b 


70 


3 


16.4 


0.336 


7.1 


0.93 


>100 


2.26 


0.28 


21.3 








E 


SOOg 


b 


70 


4 


16.9 


0.336 


7.4 


0.98 


>100 


2.27 


0.28 


2t.4 


0.946 






F 


90g 


a 


70 


3 


17.5 


0.336 


7.6 


0.82 


>100 


2.26 


0.25 


23.0 


0.945 


1.9 




F 


90g 


a 


95 


3 


10.0 


0.336 


12.1 


0.81 


>100 


2.26 


0.33 


23.4 


0.960 


1.5 




F 


600g 


b 


70 


3 


19.2 


0.336 


6.S 


0.83 


>10C 


2.26 


0.25 


22.5 


0.945 






F 


600g 


b 


95 


3 


10.1 


0.336 


to. 8 


0.80 


>too 


2.26 


0.28 


21.6 


0.960 






F 


90g 


a 


85 


1 


18.1 


0.336 


6.8 


0.78 


>100 


2.26 


0.22 


22.3 




2.4 




G 


90g 


a 


65 


3 


18.0 


0.336 


8.7 


0.83 


>100 


2.26 


0.23 


25.1 




2.2 




H 


flOg 


a 


65 


6 


17.4 


0.336 


8.4 


0.95 


>100 


2.25 


0.26 


26.0 




2.1 


16 


A 


8Ckfl/hr 


c 


120 




15.3 


0.336 


9.3 


0.47 


>100 


2.26 


0.15 


21.5 


0.938 




17 


A 


ISOkg/hr 


c 


104 




20.6 


0.336 


7.4 


0.56 


>1Q0 


2.26 


0.15 


21.5 




3.5 


18 


C 










18.6 


0.336 


5.7 


0.71 


>100 


2.27 


0.24 


21.0 







(a) SHa :(») »AmminmW\'( 7V V—>a >i'>^T^kNH s - \ a 
»«c :(«k) *-?l«^(ttt»DT-4 0 0a*-!KS* (4 JS) 



[0 0 6 4] immmz) mziz^mtii^mfik^na 

aoau-T^-r-ys^-y— (rtsa2 o y ^ h^u) i=ts 
AL. jliBt^ifofc, «L^r, aiRSHaiTizr 7 o o 



■r i)a(is:^r^(= * y Lfc«s* a 2 iz^-r, 

[O O 6 5] 

[^2] 



(11) 



000-340232 



♦mNo. 








•^T> 1580 
(cm") 


(g/cm' ) 


BET 


( /X m ) 




1 /''^OBfl^ 




0.33 


26.0 


0.90 


3.6 


19.2 


4.4 






0.35 


27.8 


0.93 


3.3 


20.5 


4.5 




•is IS M^Mtd 7 


0.43 


30.4 


0.97 


3.0 


22.4 


6.0 






0.41 


3t.9 


0.88 


3.3 


18.7 


5.5 




M rc w feu^^u o 


0.28 


30.5 


0.93 


3.0 


22.2 


5.0 




SISmttiKttlSl ID 


0,29 


30.4 


0.98 


4.3 


14.7 


4.9 




«S^^)K0«411 


0.37 


29.9 


0.95 


2.6 


22.7 


4.9 






0.42 


32.4 


0.95 


3.7 


14.3 


5.0 






0.27 


29.5 


0.87 


3.0 


24.1 


5.0 


10 


««iffijftX:^<4 14 


0.28 


30.0 


0.95 


2.5 


21.9 


4.9 


11 {^^m 


««ffl£ft^4^)|s|15 


0.37 


30.0 


0.95 


3.3 


19.0 


4.9 


12 


«fifflMtX«r»16 


0.24 


25.0 


0.80 


3.6 


19.8 


4.9 


13 




0.30 


28.4 


0.81 


3.0 


26.8 


4.5 



[0 0 6 6] mmm-t is^ifz-nmi^tz^amnay^m [ooe?] 



S^t8 


« m 


d002 
(n.) 


Lc 
(ni) 


Rm 


(cm') 


(g/an^ ) 


(gXc»» ) 


(Am) 


A 




0.336 


>100 


0.15 


21.6 


0.56 


2.26 


27,1 


B 




0.336 


>100 


0.19 


21.2 


0.70 


2,27 


26.8 


C 




0.336 


>100 


0.24 


21.0 


0.71 


2.27 


18.6 


0 




0.336 


>100 


0.13 


21.0 


0.46 


2.27 


28.7 


E 




0.336 


>100 


0.15 


19.6 


0.75 


2.27 


61,1 


F 




0.336 


>100 


0.13 


19.1 


0.44 


2.26 


36.7 


G 




0.336 


>100 


0.09 


22.9 


0.52 


2.26 


26.3 


H 




0.336 


>100 


0.05 


21.0 


0.47 


2.25 


100.0 



COO 6 8] mmmMs^ifzx*m&Ltzmm^mo^«t\ 

(1) xiaiEisf 

AXi8g|^ffl||$2B>l£L. ^^/^^^l^-ClimRS (dO 

0 2) fccfcr/es^-y-fx (Lc) **a6fco 

(2) ^T>^*f 

a*»3feaSNR~i 8 o osfflor^^^x^^ h;u 

»«f*fTofca »«fl*. ass 1 4. 5 nm<DT;U=f> 
-<:^->U— tf-*SffiL>. if-/^'?-* 3 OmWiZ 

3fcaBffll::fct^T3 0mW. ;W^K«S?::fcl^ 
T(i3t3gSi*4gpPBmKT'(DU-if-3t«S(::«fcy l 8m 

<7 h;KO 1 5 8 0 cm-1#3&<Dtf— J7 P ACDiiJS I A, 



1 3 60 cm-lf^jfta)fcf-^PB(D5aSl B^iqSL. 
•tO^JSlt (R= I B/ I A) t 1 5 8 O cm-1CDf*3fi 
<Dt:-<7a>^^mPSt:m^Ltzo ^fz. 1 580cm-l<7> 
frfj&Oe—'i? P A<Z>®tt (1 4 8 0—1 680cm-l(Z) 
Wa^ffl) SYA. 1 3 6 O cm-1Of*ifi(0e— ^^PBO) 
MSI (1 2 6 0-1 460 cm-l<Da^<l) ^YBit 

[0 0 6 9] (3) 

»itffi]S?WS« ( (») -b>rv>lk*a8!^»:/:^7=>-9- 

-KYT-3 0 0 0) *ffit^. a«ffl«**t«;b<25g-r 
i>BtLXEm^3 0 0 umOmi^mL. 20cm3 

X hP — 1 Omm(7)^ 1 O O OEltTO 

(4) xa^is 

O. 1%»Di^SttSlj7lC»«*flefflL. fcf^7-/>-5r-(Z 
ci: -SiaSa^jSir J: o r JUS Lfco 

(5) BETJta®a 

*3tswai8AMs-8ooo*ffli^. ^mvtmofzih 



(12) 
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(6) spi^iag 

SffijSttffJT?ft*7K'J;i-=iF->x?^U> (2 0) v;nf4( 
>*-/^OU-K7>2tt:a%;k}8jS ($?l1ml) 

■tf-[si»TSc«is»*ti- (laassf^BTttasLA-? o o) 
[007 0] (7) w-i^nm& 

7P-S3&^«5i-«f3S« (mSEfflS^-ttS! F P I A- 

20 00) immt, Pits^mi~^^iSi%ii-^<Dmmts 

^m.mL. S®jS14SiJi:LT/-K'J:f+vx^U> (2 
O) v;H=^>^>'^'i'U-h*{£ffiLfc. Rffiag<!: 

[007 11 ( 8 ) yimmmstm$in<r>m.mm 
[as] fta^ (aa%) =100- (kx d) / (n 

X (K + T) ) X 1 O O 

iiCdfcLN-c. Ki±a{^«i4(Daa (kg) , ti±5is 
^$(-;KDaa (kg) , Ditmm^(nssi'^—jv9B:m 
mzx.m) flircoss (kg) , Niiiiftffis (max 

m) ^of^fummo^nRS. (kg) s^-r, 

[0 0 7 2] (SIJ6ffll3) ia»LfciK«««*fflL>-C* 

( 1 ) ^imjftcDf^ fit 

mm^nsgiz, 7K'j:?-y1bt*-'J7'> (PVdP) <D 

jlfct,<D$«»L, X^U-*«fc. C«>X7'J-*K 



Sffofc. Sf>l;aSSSAM. 4g/cm3^fc|i 
1. 5 g/cm3i:7ii:-5J:3fro-;u-^uxai=J:yE 

isibs-a-fco*,, ESI 2. 5mma)Ra*tti=tT*.iS 

g-. 1 1 0OC-C3tIIIS«iSLraaii:Lfc, L*^-5S 

«taitS*ffof=, S«;-«<tL-C(*. X5^u>:^-7tit- 
— hi:2?x^;U*— 7t^^^-^■^S»Jt2 : 8(7)Jt*T?jS 

[007 3] ( 2 ) ^ pr)£§«©;HS 
aSiESSO. 1 6mA/cm2T?0 V*-C»?ta (Sffi'S 
a>«J^'5A-f:)->K-^) SfrLV m^1?«aSffi«0. 
33mA/cm2-ei. 5 V *-CttS (SMA^ ?>05 'J ^ 
'>A-r:i->BttK-:?) iittzt^<0-^m<D^mm&ii^ 

(3) ficmSft&i/tScSu- h4«1f (:giiltt«^1£) o 

SSSffiJSO. 1 6mA/cm2-ea)0 V*-C(7)3tfiJ3* 
0:«3ilffiSO. 3 3mA/cm2-e<D 1 . 5V*T?a)S!c 

ssiiayiigL. -c-rofsoaingoscs^a* ram 

$SJ tLfc. 33?(-, ^S^SSSffiSO. 1 6mA/c 
m2-C0V*-CftlV tt«*-€-*l€*l«3ltffiffi2. 8 m 
A/cm2, 5. 0mA/cm2-C1 . 5V*-e^Tt^, » 
f>4tfcSfi*-€-4t-e*t<©S3SffiS2. 8mA/cm2& 
t;5. 0mA/cm2|c£lt-&«![«$a^ 

[0 0 7 4] 
[S4] 





(g/cmJ ) 


ma 


0.33mA/cB> 


2.8fiA/<aH 


S.OmA/cnj' 


&t Hi ^ n 










(■Ah/g) 


(mAh/g) 


(mAh/g) 


(mAh/g) 




1.4 


33 


348 


340 


287 




1.4 


32 


347 


337 


292 




1.4 


30 


350 


345 


321 




1.4 


30 


356 


354 


268 


««i^««4X]ftjlllK4sr«4 No. 1 


1.5 


26 


351 


345 


283 


%@^%««ifij0i»4tl4 No. 2 {:^nm) 


1.5 


25 


345 


349 


313 




1.5 


18 


346 


341 


315 


«s»ttfl«ti&e»R«ti»No.4 i^^ftm) 


1.5 


24 


341 


340 


321 




1.5 


19 


342 


342 


323 




1.5 


26 


342 


342 


332 




1.S 


17 


348 


343 


319 




1.5 


23 


345 


348 


327 




1.5 


17 


344 


343 


307 




1.5 


25 


345 


344 


313 




1.5 


22 


349 


347 


337 


mmm^mm^Simm^n nq .12 


1.5 


26 


332 


325 


253 


WAmmmmmAMit*'^ no . 1 a 


1.5 


28 


343 


333 


259 



(13) 



^682 O 00-340232 



fflt»2 2a»%***L'6*LKt*-r**ft-e»»L 

r. »«Ra<X)¥iattg=2 0. ei/m. d002 = 0. 
336 nm. BETJ±SSia=5. 3 012/ g , -S? > 3^ 
ffiS=0. 8 2g/cm3, L c> 1 O O nm. KSiS 
= 2. 26g/cm3, ^"7>Rfii=0. 25. 

1 580i|iffiffl=22. ocm-ia)«gtts*-r««affl 

fcisi^li. l6J6«l2«tBI«(c||JK*<Tor. JslTCDiftIt 

O. 37. 5 8 0*fitti=2 9. Scm"!. -$i 

*v:^ffiJS=0. 99g/cm3. BETita®a=2. 
3m2/g, ^iSttS=2 4. 6um. aa*=4. 9 

m3, tOia^pr3aSfi= 1 7mAh/g. O. 3 3 A/ 



cm3]S5(aSM=3 5 2mA h/g. 2. 8mA>/cm3 
tliSaSSa:=3 5 1 mA h/g. 5. 0mA/cm3 
SliStt«S«=3 3 4mAh/g. i:fi»3{f1#tt*n^L 

[0 0 7 6] 

ffi«[)IMiS»^lR4t44£ml^tr«jt!>f^. $S (O. 3 3m 

(5. OmA/cm3lL3$tta§») < 3cm ^ tl 



F^— 4G046 CAOO CA05 CA06 CA07 CB02 
CB08 CB09 CC01 
5H003 AA02 AA03 BA01 BB01 BB02 
B812 BC05 BDOO BD02 BD03 
BD05 

5H029 AJ02 AJ03 AJ04 AK03 AK05 
AK06 AL06 AL07 AM01 AM02 
AM03 AM04 AMOS AM06 AM07 
BJ02 BJ03 BJ14 CJ02 DJ16 
DJ17 HJ02 HJ05 HJ07 HJ08 
HJ13 



